The level structure of Sr ss has been investigated at the Karlsruhe research reactor FR2 using thermal neutron capture in Sr s7. A pure thermal neutron beam was obtained by Bragg reflection from a lead single crystal. The target was natural strontium which gives a cross section contribution of about 87 % for the reaction Sr s7 (n, ~) Sr ss. High resolution measurements of the capture gamma ray spectrum have been performed by means of a 4 cm2• 0.5 cm lithium-drifted germanium diode. 146 gamma lines have been observed. Cascade relationships were studied by a double and triple coincidence apparatus containing 4"'Z x 5" NaI(T1) crystals and XP-1040 photomultipliers. In several cases coincident background was subtracted utilizing the doublewindow technique. By application of the triple sum coincidence method capture gammas from isotopes other than the investigated Sr ss nucleus could be eliminated. Several new levels were established. A transition scheme is proposed and discussed. The neutron binding energy of Sr 8s is determined to be 11111 +4 keV.
Introduction
The investigation of the Sr 8s level structure is part of a program for studying vibrational states with multiple phonon characteristics in even spherical nuclei via the (n, 7)-reaction. Thermal neutron capture in Sr s7 leads to a capture state with spin 4 + or 5 +, since the measured groundstate spin of the target nucleus is 9/2 + . The binding energy of the last neutron in Sr 8s is 11.1 MeV. Thus it is expected that high spin vibrational states in Sr ss are populated with reasonable intensities. The study of these levels presumes a thorough investigation of the total level structure in the corresponding energy region.
The Sr as nucleus is the daugther of both Rb 88 and yaS. The former decays by/?-emission and the latter by electron capture and fi § emission. In the earlier decay studies* consistency has been achieved as to the existence of energy levels at 1.85 and 2.76 MeV. Levels at 3.24, 3.52, 3.65, 4.53 and 4.87 were found by LAZA~ et al. 1, the former two of these levels being also reported by SHASTRY et al. Rev. 101, 727 (1956) . 2 SHASTRY, S., and R. BHATTACHARYYA: Nuclear Phys. 55, 397 (1964) . correlation experiments 2'3 and conversion coefficient measurements 4 suggest that the energy levels at 1.85, 2.76 and 3.22 have spin and parity 2 +, 3-and 2 +, respectively. Natural strontium capture gamma rays above 3 MeV have been measured by KINSEY and BARTHOLOMEW 5 using a magnetic pair spectrometer. These authors identified 12 transitions assigning gamma rays at 6.268, 8.376 and 9.22 MeV to the Sr ss nucleus. Inelastic scattering of deuterons from natural strontium was studied by HAMBURGER 6. As a result energy levels at 0.85 (Sr87), 1.11 (SrS6), 1.835 (SrSS), 2.74 (SrSS), 3.22 (SrS8), 3.61 (Sr 88 ?), 4.02 and 4.27 MeV could be identified. 2.2. Target. As a target 17.3 g of spectroscopically pure SrCO3 were used. Strontium consists of four stable isotopes. The capture cross section contributions and the binding energies in the product nuclei are as follows8'9: Sr 84 0. 4%, 8.24MeV; Sr s6 11.9%, 8.42MeV; Sr 87 87.4%, 11.11 MeV (cf. sect. 4 .2); Sr 88 0.3 %, 6.5 MeV. Therefore, when using natural strontium as a target a considerable contribution of thermal neutron capture in Sr s6 has to be taken into account. Contamination
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